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Abstract
As the population ages, research into the assessment of postoperative pain in older patients is urgently needed. The reliability and validity
of most pain scales for the assessment of acute postoperative pain in the elderly remain to be demonstrated. The present study reports the
analysis of age-related patterns on three pain scales (McGill Pain Questionnaire, MPQ; Present Pain Intensity, PPI; and Visual Analog Scale,
VAS) completed by younger (n:95, mean age:56.4r-5.8 years) and older (n:105; mean age:66.8 +2.7 years) men following
radical prostatectomy. All patients received intravenous morphine via patient-controlled analgesia (PCA) throughout the study. On the first 2
postoperative days (POD), patients completed the pain scales and PCA opioid intake was recorded. An interaction was found between
amount of opioid self-administered and POD. In both groups, less opioid was administered on POD 2 than POD 1, but the decrease over time
was greater in younger than older men. On both PODs, older men self-administered less opioid than younger men. Age differences in pain
were dependent on the pain scale used. Older men had significantly lower scores than younger men on the MPQ and PPI but there were no
differences on the VAS. Several age differences in the psychometric properties of the scales were evident. On both PODs, the correlation
between VAS and MPQ scores was significantly lower in the older than younger group. POD effect sizes did not differ between the scales or
age groups suggesting that all three scales have comparable sensitivity within an age group. However, the different results between the scales
for the effect of age suggests that the VAS is not sufficiently sensitive to detect age differences. Therefore, age differences in postoperative
pain are better captured by verbal descriptions of pain qualities than non-verbal measures of intensity.
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L. Introduction
As the population ages (U.S. Department of Commerce,
1991), the number of elderly people undergoing surgical
procedures will increase (Politser and Schneidman, 1990).
Similar to younger patients, these people will require effec-
tive and safe postoperative pain control. As such, research
into the assessment and management of postoperative pain
in older patients is urgently needed. Effective management
of pain is dependent upon valid and reliable assessment
(Turk and Melzack, 2001). The key role of assessment has
been recognized by its adoption as the fifth vital sign in the
postoperative period (American Pain Society, 1995). Effec-
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tive management of acute postoperative pain is essential, in
part, because unrelieved postoperative pain has serious
immediate and long term consequences. In the immediate
postoperative period, unrelieved pain is associated with
respiratory, renal and cardiac dysfunction or failure
(Cousins, 1994), immune suppression (Ergina et al.,
7993), and delirium (Duggleby and Lander, 1994). In the
long term, unrelieved postoperative pain is associated with
functional impairment (Pasero and McCaffery, l996a,b) and
the development of chronic postsurgical pain (Katz, 1997).
The fundamental issue of how best to measure pain in
elderly surgical patients and across age groups has yet to
be resolved in spite of the anticipated increase in the number
of elderly surgical patients and the recognition of the impor-
tance of effective pain management.
The most commonly employed pain scales were devel-
oped for younger adults, and their psychometric properties
when used with elderly people have yet to be adequately
demonstrated (Gagliese, 2001 ). Several preliminary reports
have suggested that verbal descriptor and numeric scale
measures of intensity and the McGill Pain Questionnaire(MPQ), a measure of the qualities of pain (Melzack,
1975), may have adequate to good reliability and validity
for the assessment of chronic pain in the elderly (Herr and
Mobily, 1993; Lewis et a1.,7995; Benesh et al., 1997; Gagli-
ese and Melzack, 1997). In contrast, problems have been
reported with the use of visual analog scales (VAS) by
elderly people, including different intensity estimates from
those obtained on other measures and difficulties under-
standing and completing the scale (Kremer et al., 1981;
Jensen et al., 1986; Herr and Mobily, 1993; Gagliese and
Melzack, 1997). Reasons for these difficulties remain to be
elucidated. Unfortunately, firm conclusions cannot be
drawn from these studies due to methodological variability,
small sample sizes, and lack of age comparisons.
Importantly, the reliability and validity of these scales for
the assessment of acute postoperative pain in the elderly
remain to be demonstrated. This population is distinct
from those with chronic pain in several respects. The most
important differences, especially among the elderly, may be
the effect offactors such as recovery from anaesthesia, acute
opioid administration, acute illness, and the destabilizing
effects of the novel hospital environment. Each of these
factors may influence scale comprehension and completion
and hence the reliability and validity of the measures. As a
result, it may not be appropriate to generalize data from
samples of chronic pain patients to those with postoperative
pain (Dunn, 1989). Given the rapidly increasing numbers of
elderly surgical patients and the serious risks associated
with unrelieved postoperative pain, it is imperative that
the most appropriate pain assessment tools for use with
this vulnerable group of patients be identified.
Evidence regarding age differences in postoperative pain
levels is equivocal. Although several studies have suggested
that elderly patients report lower pain intensity than younger
patients (Bellville et aI.,l97I1, Oberle et a1., 1990), others
have found that age is not related to postoperative pain
intensity (Giuffre et al., I99I; Duggleby and Lander,
1994; Gagliese et al., 2000). It is difficult to interpret
these results since they may reflect not only age differences
in the experience of postoperative pain and analgesic effi-
cacy, but also differences in the validity and reliability ofthe
pain tools across age groups. This highlights the serious
barrier to progress in our understanding of aging and pain
which arises from lack of psychometric data.
Age-related increases in the analgesic efficacy of opioids
have been consistently repofied (Kaiko, 1980; Moore et al.,
1990). Elderly patients obtain greater analgesia than
younger patients in response to a fixed dose of opioids
(Bellville etal.,l97l; Kaiko, 1980). Also, they self-admin-
ister less opioid than young patients but report comparable
pain relief using patient-controlled analgesia (PCA) (Burns
et al., 1989; Giuffre et aI., I99l; Macintyre and Jarvis, 1995;
Gagliese et al., 2000). In this modality, patients press a
button when they require pain relief to obtain a dose of an
analgesic through an intravenous or epidural line (Lehmann,
1991). The apparatus is set to deliver a fixed dose of the drug
with a specified lock-out interval to minimize the possibility
of adverse events--and accidental overdose (Lehmann,
1991). PCA is associated with good pain control and high
satisfaction among younger patients (Egan and Ready,
1994; Perry et al., 1994; Miaskowski et al., 1999). There
is growing evidence that PCA also may provide adequate
analgesia in elderly patients (Egbert et al., 1990; Macinryre
and Jarvis, 1995; Badaoui et al., 1996; Gagliese et al., 2000),
with fewer adverse effects than intramuscular injection of
opioids (Egbert et al., 1990). The mechanisms for the age
differences in opioid effects remain unclear but likely
involve various inter-related changes in the pharmacoki-
netic and pharmacodynamic properties of these drugs with
age (Owen et al., 1983; Baillie et al., 1989; Laizure et al.,
1993; Van Crugten et al., 1997).
The present study reports the analysis of age-related
patterns on three pain scales completed on the first and
second day following radical prostatectomy by younger
and older men. The specific objectives of the study were
to investigate age differences in (i) the psychometric proper-
ties of commonly used pain scales for the assessment of
postoperative pain, and (ii) analgesic consumption and post-
operative pain following radical prostatectomy. This infor-
mation will be important in the development of pain
assessment protocols which are sensitive to the special
needs of elderly surgical patients and which are appropriate
for use in different age groups.
2. Methods
2.L Participants
Men scheduled for radical prostatectomy and who were
eligible for postoperative PCA were approached to partici-
pate in this study. Patients were excluded if they did not
speak or read English sufficiently well to give informed
consent or to complete the assessment, if they received an
American Society of Anesthesiology score > 3, weighed
more than 100 kg, reported chronic pain of greater than 6
months duration, or chronic use of opioids. Two groups,
younger and older, were formed based on a split of the
sample at the median age of 62 years. This cut-off for
group assignment was chosen in order to maximize the
number of patients in each group and not because substan-
tive changes are expected to occur at 62 years of age.
2.2. Measures
2.2.1. McGill Pain Questionnaire (MPQ)
The MPQ (Melzack, 1975), the most widely used multi-
dimensional pain inventory (Wilke et al., 1990), is made up
of 20 categories of adjectives that describe the qualities of
pain. Subjects are asked to endorse those words that
describe their feelings and sensations at that moment. The
rank values of the words chosen are summed to obtain a
totaL pain rating index (PRI-T) and separate-scores for the
sensory @RI-S), affective (PRI-A), evaluative (PRI-E), and
miscellaneous (PRI-M) subscales. There is- substantial
evidence for the validity, reliability, sensitivity, and discri-
minative abilities of the MPQ when used with younger
adults (Melzack and Katz, 2001).
2.2.2. Present pain intensity (PPI)
The PPI, a part of the MPQ, is a verbal descriptor scale of
the intensity of pain ranging from 0: none to 5 :
excruciating. Patients are asked to make a mark next to
the word that describes their pain 'right now'. Verbal
descriptor scales are valid and reliable for younger samples
(Jensen and Karoly, 2001) and preliminary evidence
supports their use for the assessment of chronic pain in
the elderly (Herr and Mobily, 1993; Gagliese and Melzack,
1997\.
2.2.3. Visual annlog scale (VAS)
Intensity of pain at rest (VAS-R) and in response to a
standard mobilization exercise (VAS-M) after sitting
upright from a lying position and taking two maximal
inspirations) were assessed using VAS. The VAS (Huskis-
son, 1983) is an efficient and minimally intrusive measure of
pain intensity that has been used widely in research and
clinical settings. It consists of a 10 cm horizontal line with
the two endpoints labeled 'no pain' and 'worst possible
pain'. The patient is required to mark the line at a point
that corresponds to the level of pain intensity he or she
presently feels. The distance in cm from the low end of
the VAS to the mark made by the patient has been shown
to be a sensitive, valid, and reliable measure of pain inten-
sity in young samples (Jensen and Karoly, 1992). Concerns
regarding use of the VAS for the assessment of pain in the
elderly have been expressed although more data are needed
before firm conclusions can be drawn (see review by Gagli-
ese. 2001).
2.3. Procedure
On the evening before surgery, informed consent was
obtained, and patients received instruction in the use of
PCA. All patients underwent radical prostatectomy under
general anaesthesia. Following surgery, participants were
transferred to the post-anaesthetic care unit and were
connected to a PCA pump (Abbott Life Care Infuser,
Chicago, IL). Participants were asked whether they were
in need of pain relief. An affirmative response was followed
by a 24 mg intravenous (i.v.) bolus of morphine adminis-
tered by a nurse. This procedure was repeated until the
participants were sufficiently alert to begin using the
pump on their own. The PCA pump was set to deliver a
1.5-2.0 mg i.v. bolus dose of morphine with a lock-out time
of 5-7 min, a maximum dose of 30 mg morphine in any 4 h
period, and no continuous background infusion.
At 24 t- 2h and 48 + 2 h following surgery, patients
complered the MPQ, PPI, VAS-R, and VAS=M; Patients'
daily PCA opioid intake (in mg morphine) was recorded.
This study was approved by the University Health Network
Committee for Research on Human Subiects.
2.4. Data annlysis
Differences in group characteristics were tested with one-
way analysis of variance (ANOVA). Age and time effects
on each pain scale and on self-administered opioid were
assessed with between-within ANOVA using postoperative
day (POD) as the within subjects and age group (AGE) as
the between subjects factor.
Age differences in convergent validity and sensitivity
were then assessed. Analyses were conducted separately
for each age group and each POD. Convergent validity is
the extent to which different scales designed to measure the
same construct give comparable estimates of that construct
(Anastasi, 1988). For instance, scores on the two pain inten-
sity measures, VAS-R and PPI, should be similar when they
are completed at the same time. The expected relationship
between the MPQ and the intensity measures is less clear
because these scales measure different constructs. Specifi-
cally, the MPQ assesses the qualities of pain (how it feels)
while the PPI and VAS measure intensity (how much it
hurts). Regardless, the relationship between the MPQ and
the intensity measures should be the same in both age
groups. Convergent validity was assessed in two ways.
First, interscale correlations were calculated. Because of
the large number of correlations calculated, a Bonferroni
correction was applied, and P 
= 
0.004 was required for
significance. Age differences in the magnitude of the inter-
scale correlations were tested using Fisher's Z transforma-
tion. Second, age differences in the slopes and intercepts of
the regression lines relating each pair of scales were tested
(Kleinbaum et al., i988).
Pain scale sensitivity, or ability to detect change, was then
assessed. Because postoperative pain is a dynamic state
which decreases with time (Melzack et a1., 1987), calcula-
tion of test-retest reliabilities over a 24-h test interval is
inappropriate (Wewers and Lowe, 1990). Instead, the
predictable change in pain allows for the assessment of
the scales' sensitivity. This was done by comparing the
magnitude of change over days (POD effect size) between
the age groups (Hunter and Schmidt, 1990; Jensen,1997).
3. Results
3. l. Patient characteristics
The groups did not differ in body mass index (BMI),
surgical duration, or blood loss (Table 1). Therefore, these
Table 1
Characteristics of each age group
Younger patients Elderly patients
105
Age (years + SD)
Height{em t SD)
Weight ftg + SD)
Body Mass Index
Surgical duration (min + SD)
Blood loss (ml + SD)
56.4 + 5.8
t76.1 + 7.0
83.5 + 16.0
26.9 + 4.3
187.4 + 39.3
1679.5 + 1181.0
66.8 + 2.7
176.1 + 8.1
82.5 + 9.1
26.7 + 3.1
178.7 + 33.8
1559.34 + 990.5
P s 0.0001
Ns
Ns
Ns
Ns
Ns
factors: were not used as covariates in the subsequent
analyses. The average age of the older group is very similar
to that ofother studies ofpostoperative pain and aging (eg.
Egbert et al., 1990; Duggleby and Lander, 1994;Lynch et
al., 1998; Gagliese et al., 2000), supporting our use of the
age group criterion and facilitating cross-study compari-
SONS.
3.2. Age differences in pain scores
There was a significant effect of AGE (P < 0.009) and
POD (P < 0.0001) on PRI-T. The older patients obtained
lower PRI-T scores than the younger patients on both POD I
(P < 0.03) and POD 2 (P - 0.01) (Fig. 1). Detailed analy-
sis of the psychometric properties of the MPQ will be
reported separately. There was a significant effect of AGE
(P < 0.005) and POD (P < 0.01) on PPI scores. PPI scores
were lower in the older than younger group on POD I
(P < 0.05) and POD 2 (P - 0.008) (Fig. 2). There was no
significant effect of AGE on either VAS-R or VAS-M.
There was a significant effect of POD on both VAS-R
(P < 0.002) and VAS-M (P < 0.0001) (Fig. 3). On all
scales, there was a significant decrease in scores with
Young,Dayl Young,Day2 Older,Dayl Older,Day2
Age group by postoperative day
Fig. 1 MPQ scores (PRI-T, rank sum of endorsed descriptors) on POD 1
and POD 2 in younger and older surgical patients. There was a significant
effect of AGE (P < 0.009) and POD (P < 0.0001) on total MPQ scores.
The older patients obtained lower PRI-T scores than the younger patients on
both POD I (P < 0.03) and POD 2 (P 
= 
0.01).
time. The interaction between AGE and POD was not
significant for any of the analyses.
3.3. Age dffirences in PCA opioid use
There was a significant interaction between AGE and
POD (P < 0.01) on self-administered opioid (Fig. 4).
Older patients self-administered less opioid than younger
patients on POD I (P = 0.0001) and POD 2 (P < 0.01).
The difference between the groups (younger minus older)
was greater on POD 1 (13.47 mg) than on POD 2 (6.47 mg.
The amount of morphine self-administered decreased over
time in both groups but the decrease (POD I minus POD 2)
was greater in the younger (27.68 1- 22.93 mg) than the
older (20.51 + 19.58 mg) patients (P < 0.02).
3.4. Age dffirences in the psychometric properties of the
pain scales
3.4. L Convergent validity
There were significant moderate interscale correlations in
both age groups with a tendency for the magnitude of the
correlations to increase over time, possibly reflecting a prac-
tice or learning effect (Table 2). In the younger group, all
interscale correlations were significant on both POD I and
POD 2. In the older group, on POD I, the correlations
between PRI-T and both VAS ratings, and between PPI
Young Older
Age Group
Fig. 2. PPI scores on POD I and POD 2 in younger and older surgical
patients. There was a significant effect of AGE (P < 0.005) and POD
(P < 0.01) on PPI scores. *P < 0.05; **P < 0.008.
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Fig. 3. VAS ratings of pain at rest (VAS-R) and with movement (VAS-M)
on POD I and POD 2 in younger and older surgical patients. VAS ratings
did not differ between the groups. In both age groups, VAS-R (P < 0.002)
and VAS-M (P < 0.0001) decreased with time.
and VAS-M, failed to reach significance. The remaining
correlations were significant. On POD 2, the only non-
significant correlation was between VAS-M and PRI-T.
The magnitude of the correlations did not differ between
the groups except for VAS-R and PRI-T. On both POD 1
(P < 0.05) and POD 2 (P 
= 
0.004), this correlation was
lower in older than younger patients.
Fig. 5a-f, which shows the relationship between each pair
of scales at each time point, suggests that there is little
consistency in estimates across scales. Considerable varia-
bility and overlap of scores on different scales was evident
in both age groups. Furthermore, there are a large number of
discordant pain reports (e.g. scores indicative of mild pain
on one scale but intense pain on another). The regression
analysis showed that on both POD 1 and POD 2, the rela-
tionship between the two measures of intensity (VAS-R and
PPI) did not differ between the age groups. The relationship
Day 1 Day 2
Assessment time
Fig. 4. Daily morphine intake by i.v. PCA in younger and older surgical
patients. There was a significant interaction between AGE and POD
(P < 0.01). Main effect of AGE is shown: *P < 0.012; **P < 0.0001.
Table 2
Pain scale correlations by age groups on POD I and POD 2
MPQ VAS-R
Young Older Young Older. Young Older
Day I MPQ
PPI
VAS-R
VAS-M
Day 2
MPQ
PPI
VAS-R
VAS-M
0.54** 0.48*x
0.48*x 0.27
0.32* 0.17
0.73** 0.79*x
0.70** 0.44x*
0.31* 0.29
0.43xx 0.52x*
0.38* 0.25 0.55** 0.45**
o)
E
-40o
E.o
o
10
0.68x* 0.62**
0.36x 0.39* 0.56** 0.54**
*P < 0.004; **P < 0.0001'
between VAS-R and PRI-T was different in young and older
patients on POD I (P 
= 
0.05) and POD 2 (P < 0.05).
3.4.2. Pain scale sensitivity
The POD effect sizes were similar across scales and age
groups (range of effect size differences:0.16) (Table 3).
This suggests that the sensitivity of each scale was compar-
able both within and across the age groups. The largest
effect size was found on PRI-T, followed by the intensity
measures. The small effect sizes are not surprising given that
all patients had access to opioids on both days. As a result,
pain levels were kept fairly low, limiting the magnitude of
change over time.
4. Discussion
On the first 2 days following radical prostatectomy, older
men self-administered less opioid than younger men using
PCA. However, age differences in pain were dependent on
the assessment instrument used. Specifically, scores on the
MPQ and PPI suggested decreased pain or improved analge-
sia with age whereas VAS scores suggested no difference
with age. These results were not secondary to age differ-
ences in surgical procedure, tissue damage (surgical dura-
tion and blood loss are often considered surrogate measures
of tissue damage (Bennett-Guerero et al., 1999; Gagliese et
al., 2000)), or BMI, which did not differ between the groups.
The pain scale discrepancy may reflect age differences in the
psychometric properties of these scales or age-related
changes in the experience of pain.
Table 3
Effect size of change over days for each pain scale by age group
Younger
MPQ
PPI
VAS-R
0.31
0.25
0.23
0.39
0.26
0.32
young 
= 1.1333 + 5.8781e-2x R^2 = 0.143
old = 1.2358 + 4.3398e-2x R^2 = 0.073
'""Ji=lllll"lillll l^i=llil 24h
(b)o123
PPI
young 
= 0.38073 + 0.13150x R^2 = 0.360 , ^,
old = 0.53232 + o1o127x p^2 = 6.191 46Il
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Fig. 5. (a-0 Scores on each pair of pain scales in younger and older patients on POD 1 and POD 2. The regression line and equation relating each pair of scales
for each AGE is shown. The relationship between the two measures of intensity (VAS-R and PPI) did not differ between the age groups (c) and (0. (a) and (d)
show the regression lines relating VAS-R and MPQ-T on POD I (P < 0.05) and POD 2 (P < 0.05) in the two age groups.
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4.1. Age dffirences in PCA opioid use
This is the first report of an interaction between age and
postoperative day in the amount of opioid self-administered.
We recently reported a similar trend in a sample made up of
both male and female general surgery patients (Gagliese et
al., 2000). An age-related decrease in opioid self-adminis-
tration has been well-documented (Burns et al., 1989;
Giuffre et al., 1991; Macintyre and Jarvis, 1995; Gagliese
et al., 2000). This has been attributed to age-related
increases in the analgesic efficacy of opioids (Kaiko,
1980; Mqore et al., 1990) which may be secondary to age-
related changes in morphine metabolism (Owen et al., 1983;
Baillie et al., 1989; Laizure et al., 19931, Van Crugten et al.,
1997). Unfortunately, the current study did not assess
morphine pharmacology, making it impossible to determine
the role of this factor in the differences observed.
In both age groups, less morphine was consumed on POD
2 than POD l, however, the decrease over time was greater
in younger than older men. As a result, with time, the age
groups became more similar. There may be several reasons
for this interaction. It simply may result from a floor effect
among the older patients which limits the magnitude of
decrease over time. More interestingly, it may reflect age
differences in the course of postoperative pain and recovery.
Previous studies have suggested that the duration of post-
operative pain may be greater in older than younger patients
(Melzack et al.,1987; Gagliese et al., 2000). Consistent with
this, following experimentally induced tissue damage,
wound healing, hyperalgesia, and inflammation also are
prolonged in older subjects (Ashcroft et al., 1995; Iwata et
al.,1995;Zheng et al., 2000). These factors may contribute
to the increased risk of chronic postsurgical pain with age
(White et al., 1997). Future studies should assess the rela-
tionship between pain, PCA use, morphine pharmacology,
wound healing, hyperalgesia, and recovery in younger and
older surgical patients.
Although the age difference in morphine consumption
may be small (18 mg over 2 days) and of uncertain clinical
significance in and of itself, these data are clinically impor-
tant because they provide further evidence that older
patients are capable of utilizing PCA to obtain levels of
analgesia comparable to (Gagliese et al., 2000) or better
than younger patients. This is the first report of greater
analgesia among older than younger patients using this
modality. Elderly patients often have been excluded from
PCA because of misconceptions regarding their ability and
willingness to use the apparatus (Hofland, 1992; Pasero and
McCaffery, l996a,b). We have previously shown that atti-
tudes towards PCA use are not age-related (Gagliese et al.,
2000). The present data support our previous conclusion that
age is not an impediment to effective usage of PCA (Gagli-
ese et al., 2000).
4.2. Age dffirences in pain scores and in the psychometric
properties of the pain scales
Age differences in pain scores were dependent on the
scale used. Specifically, pain scales comprising verbal
descriptions of pain (MPQ, PPI) yielded different results
than the- lnon-verbal' intensity measlue. On the verbal
descriptor measures, older patients reported lower pain
levels than younger patients whereas age differences were
not found on the VAS.
One explanation of the discrepancy between the scales is
that it reflects age differences in the psychometric properties
of the scales rather than actual differences in pain. We found
evidence for subtle differences in the convergent validity
and sensitivity of the scales in younger and older patients.
Although interscale correlations, a measure of convergent
validity, were similar in the two groups, they were generally
lower in the older group, with some failing to reach signifi-
cance. Importantly, on both postoperative day, the correla-
tion between VAS-R and MPQ scores was significantly
lower in the older than younger group. The regression
analyses further supported this conclusion. Again, only the
regression line between VAS-R and the MPQ differed
between the two groups. Therefore, the relationship
between these two scales may be different in older and
younger patients.
In both age groups, ratings on one scale often were not
predictive ofratings on another scale. For instance, patients
who indicated that their pain was 'distressing', a score of 3/5
on the PPI, endorsed pain levels along the entire continuum
of the VAS. This is an unexpected finding given that the
scales are supposed to measure the same component of pain
and were completed during the same assessment session,
ruling out fluctuations in pain intensity over time and inade-
quate recall. A troubling explanation for the discordant
ratings is the possibility of random responding on one or
more of the scales. The moderate interscale correlations
would argue against this. Another possibility is that the
scales do not measure the same dimension of pain and so
the seeming discrepancies are merely artefactual. It is
impossible to draw conclusions regarding the reasons for
the discordant responses. Future work is needed to address
this issue.
Pain scale sensitivity, the ability to detect change over the
two assessment times, did not differ between the scales or
age groups suggesting that all three scales are appropriate
for the assessment of change over time within an age group.
However, the discrepancy between the scales for the effect
of age suggests that the VAS is not sufficiently sensitive to
detect age differences. A similar conclusion has been
reached regarding the sensitivity of the VAS for the assess-
ment of changes in chronic pain (Svensson, 1998). This
suggests that the pattern of age differences in pain may
reflect, in pafi, differences in the sensitivity of the scales.
It is difficult to understand why the VAS would show sensi-
tivity comparable to the other measures for the assessment
of within-group effects but less sensitivity for cross-group
comparisons. One possibility is that the effect of time is
substantially larger than that of age, however the small
effect sizes would argue against this.
These results suggestthat age differences in postoperative
pain are better captured by verbal descriptions than 'non-
verbal' measures of inteasity and that there are subtle differ-
ences in the relationship between measures of pain intensity
and pain quality in younger and older men. In previous
studies, increasing age has been associated with a higher
frequency of incomplete or unscorable responses on the
VAS (Kremer et al., 1981; Jensen et al., 1986; Gagliese
and Melzack, 1997) but not on verbal descriptor scales
(Jensen et al., 1986; Gagliese and Melzack, 1997) or the
MPQ (Gagliese and Melzack, 1997).In the present study,
only patients who were able to complete the scales were
included in the analyses. In addition, the VAS may have
poorer face validity than other scales for the elderly (Herr
and Mobily, 1993; Benesh et aI., 1997). Taken together,
these data raise serious limitations for the use of the VAS
in future studies of elderly populations.
5. General conclusions
A discrepancy between measures of pain qualities and
intensity across age groups also has been reported in
samples of people with chronic arthritis (Gagliese and
Melzack, 1997) and heterogeneous chronic pain complaints
(Gagliese and Melzack,2002a,b).In these studies, the same
pattern emerged whether pain intensity was assessed with
the VAS, the verbal descriptor scale, the behavioural rating
scale (Gagliese and Melzack, 1997), or the numeric rating
scale (Gagliese and Melzack, 2002a,b). The results were
also consistent whether the full (Gagliese and Melzack,
2002a,b) or short form (Gagliese and Melzack, 1997) of
the MPQ was used to assess the qualities of chronic pain.
It is interesting that in the current study, the PPI also differed
between the age groups. This difference between the studies
may reflect increased power to detect differences because
the current sample is twice as large as the previous one
(Gagliese and Melzack, 1997). On the other hand, it may
reflect differences in postoperative versus chronic pain. In
addition to extending this pattern to postoperative pain, this
study is the first to include repeated measures. This allows
for the assessment of scale sensitivity and shows that the
discrepancy between scales is maintained over time.
Reasons why verbal descriptors but not abstract intensity
ratings of pain may change with age should be studied
further. In addition to psychometrics, it may reflect age
differences in the use of pain language, an issue that has
not received empirical attention. A related possibility is that
completion of the scales requires different cognitive abilities
that might vary across age groups. VAS ratings require
quantification of pain intensity and abstract reasoning to
determine the length of the line that corresponds to the
intensity of pain (Ohnhaus and Adler, 1975; Wewers and
Lowe, 1990). On the other hand, selection ofverbal descrip-
tors requires basic linguistic skills and the ability to identify
the descriptor that best matches the intensity of pain
(Ohnhaus and Adler, 1975). Completing the MPQ may be
even more complex because choosing adjectives on this
scale requires subtle differentiation of the qualities of
experience; for instance hot versus burning sensations
(Melzack, 1975). Although the cognitive and linguistic
demands are different for these scales, it is not yet known
how age might affect these processes.
More interestingly, the differences may have implications
for our understanding of basic pain mechanisms. Melzack
and Casey (1968) proposed that the different dimensions of
pain may be subserved by different but interacting physio-
logical substrates. Perhaps, the pattern of age differences in
the qualities ofpain reflects a differential effect ofage on the
integrity or activity levels of these systems. There is
evidence that age-related changes in the neurobiological
substrates of pain are not uniform throughout the central
nervous system (Gagliese and Melzack, 2000). The impli-
cations of this pattern of age differences for basic pain
mechanisms should be given serious empirical attention.
6. Limitations and future directions
There are several limitations of this study that must be
considered in the interpretation of the results. The most
important concerns the generalizability of the results. The
older group had a mean age of only 67 years. As such, these
results may not apply to significantly older elderly patients.
In addition, only patients who could understand the use of
PCA and who completed the pain scales were included in
this study thus excluding acutely and chronically confused
elderly patients. Although all patients were oriented at the
time of assessment, we did not employ formal measures of
cognition, raising the possibility that some of the patients
experienced undetected confusion. However, excluding
patients who were not able to complete the pain scales
probably minimized this possibility. Therefore, the applic-
ability of these results is limited to young-elderly, male,
elective surgery patients with sufficient cognitive ability to
understand the use of PCA and complete pain scales. Future
research should examine these issues amongst the oldest-
old, women, and the cognitively impaired elderly. Another
limitation of this study is that the order of pain scale comple-
tion was not counterbalanced. The order of scale completion
was VAS-R, MPQ, PPI, and then VAS-M. This order was
chosen so that patients would complete the static, at rest,
pain measures before the dynamic measure (VAS-M) that
could have inflated the static estimates. However, this may
have inadvertently introduced a sequence or fatigue effect.
Clearly, these results require replication with randomized
order of scale completion, the inclusion of both horizontal
and vertical VASs, numeric rating scales and pain thermo-
meters, with frail elderly patients and with a variety of
surgical procedures. We are currently conducting such a
study. Until these more complete data are available, the
best conclusion that can be drawn is that the assessment
of postoperative pain across the adult life span should
include verbal descriptor measures of the intensity of pain,
such as the PPI, as well as measures of the qualities of pain,
such as the MPQ.
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